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(54) TUBE ROLUNQ OUT APPARATUS 
(57) Abstract: 

FIELD: well explanation. SUBSTANCE: apparatus has on lateral surface of Its housing inclined flat 
portions, supporting wtth use of axles rolling out members, mounted on supporting plates. The flat 
portions are in the form of cylindrical counterbores, whose axis coincide with axis of the rolling 
out members. The counterbore has grooves, opened at its one side. The supporting plate are arranged 
in the grooves and rigidly connected with the axles of the rolling out members. Each above 
mentioned groove has at Us end portion an additional groove. Each supporting plate is provided by 
a protrusion, placed in the additional groove. The housing with the supporting plates is embraced 
by a nuL EFFECT: enhanced reliability of the apparatus at operation due to such structure of it 2 d, 7 dwg 
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(54) YCTFOftCTBO JUIH PA3BAJIU|OBKM TPyB 
(57) Abstract 

IfcsoopereHMe npe ffaaamw ego atih pa3Bajibnperai oepespbraaTeneft ro npo^anhHbix Tpy6, ycraHaanKBaeubtx 
Ha foxoeoft noeepxBOcm Kopnyca Bunonncmj Haxjxa&aue nnocMtc yuacrxs, aa xorropux c 
[a ocopHbtx nnacTRHax ycraBDaneHbi vejibixyvmycc ancMEHTbC (B3). ITjiocksk yuacTxa 
B Banc mvnmnpmecKBX nexoaoK (LQ. Oca U coaoanajor c ochmb B3. Ha U BbnxonBeBbi 
OTKpbrrwe c ojnioro xoHna nasu (IT). Onopmje nnacraabc pacnonoseHbt a II a xoctko cafloaHbi c ocjwh B3. 
Ha OTKpbrrau kohhc aaa^aro n BfemajmeH Aanaroarrejn>Hbift II. KajcflaH anopaafl roiacTHHa CHa6xeBa 
BbicrynoM. paaucmeaabo* a AooojiHHTenbeau II. Kopnyc c ooophwmh imacnmaiiH oxaaTbiaarr raflxa. 
Tax an coaoxyiiBOCTb npaaaaxoa o6ocncHHBacT noHfanncaac aaAemHoera ycTpoacraa. 1 3. c. $-m*. 7 an. 
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Description [Oncane m3o6pctchmh): 

H3o6pcrcHKc othochtch k 6ypcHsno ii aanaTanbHOMy pcMoaTy csBaMH h cpmBaaaancHO. B *aCTHOCTH. 

jyiH paTfr n iT Tt -HP m - mttm » CT yCTpoflCTO B3 npO$KXbHblX Tpyt5 npM HX yCTOBOBKC B c 



Haaoanee onmxau x BooCperemno no TcxranzecKos cympocra MBrwercH ycTpoacreo nan pa3BanbUpBKH 
npo^BTUfboc *rpy<S npH nepeapbiTHB kuh doh ocnoaaKHBH b ckboxbbc. a^cpmamcc ncjibril 
UfunafipBmxjsA KOpnyc. aa Hapyacaofi noBepxHocra aoroporo BbmcuiHeHfai hbkjiohhwc orHOcarcjibHo 
cpoAanbHoft oca xopnyca nnocaae ytacTKH, a ycTaHoaneuiibie Ha hocjic^hhx c nowonn*> oceft Ha onopHbix 



Heflocransau yroro ycrpoftcTBa hbohctch eceaflcxBOCTb ero patiorbi 100a b^octbtoiiboh (hhskoh) 
npo«mocxH Kopcryca, unHBuanbaan TomggH a crcaaa Koroporo d peoyjmrarre eunoTXHCHBR HaajioHHbix k ero 
npononbBOft oca nnocaax y^acmoB He y^oanrraopHrr ycnoeax) npouBOCTB npa kovwmhh. 



Ijenb M3o 6peTCH lP i noB buu e Ha e ycrpoftcTBa 3a ctct yBeraweera npowocTB ero icopnyca. 

9to AocTBrarrcsi tcm. aro b ocacfcroaojaM ycxpoAcToc Aim p asaanbnpaai Tpy6, conepncaines nojibift 
i^iiiw^H|iiiuw mufl KOpnyc. ha HapyacBoa noDcpxBocra aoroporo BbmonHCHbi eamioHHwe ornocHTenuo 
npo^ojitaoft ocm xopnyca nnocsae ytocm, b ycTCHoenesHue na m c mj j jm c n cMa nnj o ooeft na onopHwx 
nnaemax Bam^ym^R sjicwcartJ, cccvtacso aaoopere MB O HaxnoHHbie nnocxae yaacraH na HapyxBoA 
roo e pXB OCT B Kopnyca BbUj m i um M b b^c xjanaBnEsaocanx neaoBoa, oca Koropwx cocoa^ajcrr c ochmb 
Banbayxanax aneveHToa. a hb neaoaaax ab mcwH e a u orxpfarrfaie c ogHoro aoana h axenpHTpBraBO cuetgeHHbie 
a Hcwy naabi, npa otom onopHbxe naacraBbi pacnonoxeabi b na3ax a xccxko cooaHu c ochuh 
BanbnyxHuax sjicmchtob- 

HpyraM ar/nraaeM onacbiBacuoro ycrpoHCTBa aajmerca to, «rro Ha OTxpbiroM Koanc aaxnoro na3a 
BMnon ae a ffononHBTenuMa naa, a xamn,aH onopHan nnacTHaa cHa6aceaa BbiiriyuoM, pacnonoxeHHbo* b 
AonojnnrremiHOM naoy, npa stou ycrpoacrBo cna&xeao rateofl, oxBaruBaxxaefi KOpnyc c onopHbaoi 




yaasaHHue otohmhh o6ccnc^HBaiox aosuoxHocrrb yBemraeHHH Torammw ctchkh xopnyca b nau6oncc 
ft nftfqrrM nanepcrooM cpzeaaa ero, 6jiaron,apH *ieiiy noBbnnacrcH npoqaocrb xopnyca h, cjicAosaTcjitao, 
Banexnoert, pa6orbi ycrpoacTBa 6c3 hguchchhh ero HOwaHanbHoro napymHoro naauerpa nroi AaHRoro 
'imiopa3Mfpa. 

ycTpcAcTBO, ycTaHOBJicHBOc b npo^anbaoa pa3BanbnpBbiBaeMoa Tpy6e, o&njdl mn; Ha 

A-A na $er. 1; aa far. 3 ^parMCHT aopnyca y c rpo ft craa c a oH Civy a 'i mwhiMa ancMeexaMH 
aneueBToa; aa ^ar. 4 bbr no CTpcjme E aa <>ar. 3; na $ar. 5 oe^KSHe B-B Ha 
6 cPKaae r-T aa $ar. 1. aa ^ar. 7 ceraae A«A aa ^ar. 3. 

Vc-rpoacTBo n/iH pasBanfanpHKB TpytJ (^ar. 1) comepacaT XQDmqnpBWKRft nonuft aopnyc 1 c ncHTpajibHbZM 
aaaaTiOM 2 a pe3b6avca 3 a 4 atih cocakhchbh oooTBcrcTBeaao c kqjiohboh 6ypajibBWX Tpy6 5 a 
cxBaaotHHbaf ofiopyAOBaHaeM 6. Ha BapyxHoft noBcpxHocm aopnyca 1 nofl yrnoM a ero npoAoabHoa oca 
B Mn o nn e a bi nnoc&ae yitacraa 7 b Bane aanBanpg aecaHX ucsobok 8, Ha aoropbix bwiiojihchm orapbrrfaie c 
OHHoro Koana na3w 9, aa cn e H Tp tWH O cuenxeHHbie oTHOCBTenhHO neaioBOK b cropoHy orapbrroro aonua sthx 
naooB, c yrnydneHHHMH 10 a ax npoTaBononosHbix otkpmtwm aoanaM creexax- B naaax 9 paaMen^eHbi 
onojfflwe nnacTHHU 11 c aosbipbaaua 12 no ax nepa^epaa (^ar. 1), axonanpom b yr-jiy<SncHHH 10 naooB 9 
(far. 3 a 4). 

Ha noBcpxHocTa onopsbcx nnacraH 11 ($ar. 1), aoaTaxTapyanqes c aopnycou. raroxoHncHbi QMcrynw 13. 

14 {$bt. 3 a 4), BfcnxuojEHHbie na orxpbiTWX yrocraax naaos 9. Ha 
i noeepxKOCTH xopnyca BunonHeaa pe3b6a 15, na xorropyw HafiaBVeHa raftxa 16. oxBaTUBaxnaaa 
[Hi o6ecxictmBaK>tnaa cobucctbo c ax xasbcpfcxawn 12. BbarrynaiiB 13. yrny^neaaHua 10 
b Kopnyce a AononHHTenbHbtMH nasaua 14 ^HKcanaD nnacraH U or npoaopora a B M na jic aB a as naaoe 9. 



Ha mammx ot xopnyca noBepxHocrox onopBbix nnacTBH 11 acecrao a c SKcnarrpB^iHbnc cMcmcnaeu a ax 
Bepxnefi &TaBaa,e) 3aapen7ieHbi oca 17 (<>ht. 1 a 2). aa aoropbix c nouombJo $axcapyKKaero 

xonboa 18 ycraHoaneHbi Banbuyxnnae ancwarrbi 19. Ilpa stow oca 17 Banbuyxxnax anewcHTOB 3axpenncHbi 
Ha onopHbDC nnacTKHax 11 raa. mto ax reoueTpa«iccaae oca caMUCTpaa coBnanaxrr c ixoMerpa«iccaaMB 
ocaua cBMMe Tpaa nanaaapattecsax nexoBox 8 (cm. oceayn naaax) 0-0 aa ^ar. 3-4). 

Sacu eHTpakH oe cvietneHMe na30B 9 orBOCHTCJibHO DJioxnana neaoBoa 8, a nutate Bena^aBy uaacauanbHO 
bcouokhoto ymycuieHMH njcKOBOK b crcHxy xopnyca onpenenaxxr paoterHbnt nyrew nna xoaxperBoro 
Tanopaamepa ycTpoftcrBa c yncroM o6ecnc^eHHH Heo6xonKMoro oanaca npoqaocni xopnyca npa paoore 
ycrpoflcTBa b ycnoBaax apyneana. A uaxacaamjio BOSMoacHoe cven;eHae onopaboc nnacraH 11 
crnocarenbHO ocefl 17 8anbuyx>anix aneueHTOB 19 ooycjioaneHo paaionoxeHaeM naaoe 9 non, hhx n tcm. vto 
rcouerpinzecxHC oca cnuwcTpiw DOKpenncHHUx Ha hhx ocefl 17 Banbuyxmnix ancwcHTOH 19 AOjnsHbi 
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coaraflrrb c rco yg T p M W BC D ttia ochmb cHwuerpHH qcKosax. 

Pafioxa ycrpoficTtsa noncancrcH ea npMMCpe paosanbuoaai upo$sun>m*x. xpy6 npn kdojihijph mas 3om* 
HapymcHHH repUCTmaocTB o6caflHoft kojiohhw 20 ($sr. 1. 5, 6) aromao*. 

rtpo^HnbRbxe Tpytfbi 21 cnycxaicyr BHyTpB oticaARofi kohohhw 20, b mrrepuan hdqjihuhh h paamqwocrr ;jo 
npnxaran hx ctchok k crane o6caflnoft KonoHHbi 20 (4>nr. 5) coqflarotru BayrpcHHcro rawpawnrocKoro 

AaBJXCBRH. 

3arcM c nonomwo peabfiw 3 ycrpoHCTBo npHcoe^HHRioT k kojiohhc Tpy6 5 h cnycKawr d CKBaxMHy. no 
flocraranni ycrpodcTBow eepicBcro KOMja npa>HJTbHwx Tpyti 21 KonoaHy 6ypHnw»ix r pytS Ha mmaicyr 
Bpanprrb npa ojpwBpeucHBo* ccn^aura occeoa HarpysxH ■ npou Mwnr nanocns TpyfS <icpe3 ivBipaiibHbift 
sanan 2 Kopnyca 1 mgpro c ra o. B pc3y7n>Tarc yroro HCHpaarbte «aanamcM y^acrra 22 {$m\ 5) 
iqx4a7ibHb<x Tpy6 21 BbmpaarooorcH «o zxtxotboto a rcpMc nwHo ro npamvmi dccm napymHod nooepxaocTH 
upo^vibaux Tpyti k BayTpcmcft noeepxHocm o6caflHMX Tpy6 20 ($ht. 6). 

no OKoavtaasm pa3aam*3oee*BaHKH xonoHBy 6ypKm«boc TpytS 5 c ycrpoacrreoM noflHKManrr B3 CKBaxHHH. 



RO 2056201 CI 



Claims [Oopuyna ■3o6pct€hhhJ: 

1. YCTPOHCTBO jyiH PA3BAJIbUOBKH TPYE. ooAcpmamcc nam*A nfOBSH ppB w auA Kopnyc, aa napymsoA 
noeepxaocTB Koroparo Dmxunicmj HwuioHmje otimotwiu© npo^ariMrofl ocm xopnyca nnocia«e ywacrxH. h 
ycraBoanesHue sa doctic^hhx c noMonnJO ocefl na oxxopHbix nnacroiax sanfaqyicranie anrnwiw. 
cronnamqeec* toi, vro BaKJioaabce nnoaase yuacTBH aa aapyxaoft noocpxaocTH xopnyca BbmonHcm o 
bbac i^uu^yyeuuu ajexoeox, ocx Koropwx coBna^axxr c ochmh oanuomoHx anewcirroa. a Ha qcxoBsax 
BbmanBCHbi tmcpwrwe c o/jkoto xoaqa o agc qeH Tp HOHD cwcmcHHbic k Hcwy xxaabt, npa »tom onopnbie 
luiacmabi pacnonoxeBbi b nasax h mecrcco rrwnamrf c ochuh sanboyioiupx aneueHTOB. 

2. YcTpo&CTBO do n.l. emnw awm peca tcm, tto Ha oncpbrnac sonqc Kajs^oro nasa BfamoimeB 
nj ononaHT cntabifl nas, a Kaaman anopaan nnacraaa csa6seaa BbrcrynoM, peautsn/XBhOA b 
AonoiiBXTCJObHOM na3y, npH srou ycrrpoftcrso cna6meBo roftxo&, oxBaruBaionqeft Kopnyc c onopHbnm 
DTxacTBaauH. 
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Drawlng(s) piepremH]: 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-F in Fig. 1, and Fig. 
7 is the section R-JJ, in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 1 7 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 



i 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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